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Introducing total c o n f i i  in liquid scintillation counting. 
Beckman continues to lead the quality of your results. The LS9800 Series also features 

way in advanced liquid scintillation The LS9800 Series is self-diagnos- floppy discs with a wide selection of 
technology. Introducing the revolu- tic. The instrument automatically data reduction programs and spectrum 
tionary new informs you of both analysis. And there's also Command 
LS9800 Series, electronic and opera- Tower programming, which allows 
including our tional errors. flexibility for multi-user capability. 
LS6800, LS7800, In sample handling, Finally, there's modularity, which 
LS8800 and the two major problems allows you to upgrade your entire 
LS9800. are phase separation system. It can even be done right in 

Our new and chemiluminescence. your lab. 
LS instruments Our Two-Phase Monitor Accuracy of results and instru- 
are the first to alerts you to phase sep- ments that are the easiest to use. 
be able to alert aration problems and the It's all just another example 
you to both Random Coincidence of innovative technology from 
instrument and Monitor -- Beckman. The 
sample handling indicates 

1 
LS9800 Series 

problems. This provides you with the level of chemilumi- -the choice of 
total confidence in the accuracy and nescence present in the the '80's. 

- - sample. For more 
There are even information, 

more features. The ==i contact your 
CRTIMarquee local Beckman 
brings you ease of -31 m* representative. 
programming and Call (800) 
displays sample counting data. 854-3767 or write: Scientific Instru- 
Our models with the CRT pro- ments Division, Beckman Instruments, 
vide displaying of spectra, Inc. ,Campus Drive at Jamboree Blvd., 
quench curves and histograms. P.O. Box C-19600, Irvine, CA 92713. 
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The oceanographer Franqois Peron. 
PCron joined the 1800-1804 French ex- 
pedition to Australian waters, led by 
Nicolas Baudin, as  a zoologist. On this 
expedition more than 100.000 speci- 
mens of animals were collected. Peron 
also made systematic measurements of 
the temperature of the sea. [From Pe- 
ron's account of the expedition, Voy- 
uge de Dbco~vertes  au.u Terres Ails- 
trales; reproduced in I.  S .  F .  Jones and 
J .  E .  Jones, "Early 19th century ocean- 
ography around Terra Australis," in 
Oceanography: The Past, reviewed on 
page 7921 
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measurement 
sys tern 
development. . . 

Five reasons why you11 save time and effort. 
Choose HP when YOU need a measurement system 

and you get these advan- 
tages: 1) All devices and all 
documentation come from 
a single source which 
means consistency in 
design and documentation. 
2) Every member of the 
HP-IB family of instruments 
and computers - over 140 
in all - is desianed for 

The familiar HP-IB (Hewlett-Packard Interface Bus) 
symbol is HPs way of identifying instruments and com- 
puters that conform to the IEEE-488 standard. But it 
means much more than just bus architecture and 
system compatibility. The HP-IB symbol also stands for 
the documentation and support that helps you get 
a measurement system operational in weeks instead 
of months. 

-- - -- - - - -- a---- --- 
and tested to rigid HP-IB standards of compatibility. 
3) Just as important, every HP-IB device comes with 
complete and comprehensive documentation that's 
easy to follow and consistent in its approach to 
im~lementation. You'll receive service manuals and 
operating manuals that typically include a guide to the 
implementation of computer based systems. 4) You 

can choose from more than 100 HP application notes. 
Many of these will teach you how to accomplish 
specific measurements in conjunction with the con- 
trolling computer. Software examples are included in a 
number of these to help you get to a solution even 
faster. In fact, one of these examples may be just what 
you need for your exact application. And many HP 
application notes list the results of performance tests to 
help you verify proper system operation. 53 HP also 
offers training, system engineering support and on-site 
service . . . assistance from start to finish. But these 
aren't the only reasons HP is the logical choice for 
measurement system development. 
Over ten years of experience to call on. 

When you design and build a measurement system, 
you can have the confidence of working with the com- 
pany that was there when the need for a standard was 
realized. HP invented the 3-wire handshake technique 
and ever since then we've been designing and building 
HP-IB compatible components. By choosing an HP 
instrument or computer, you get the benefit of over 10 
years experience in interface bus architecture, and how 
it can best be implemented. 

Choose from a wide variety of computers. 
With more than 140 different HP-IB instruments and 

computers to choose from, you, can configure the 
measurement system that's just right for your application. 



For your computing controller, you can choose 1 n 
among the seven members of HP's powerful, flexible 
1000 series family. Or you can select one of five 
friendly and flexible desktop computers. All HP com- 
puters have powerful, high-level languages that make it 
easy for you to write application programs. 
Sticking with you. 

HP offers all "Designed for Systems" devices with 
post-warranty support you can count on. You can con- 
tinue this beyond the normal warranty period with an 
HP Maintenance Agreement. That means you'll enjoy 
yearly fixed cost, regularly scheduled 
maintenance, priority response, and even more. 

HFIB: Not just a 
standad, but a 

decade of experience. 

M e e t  the HP-I9 family. 
To find out how HP-IB compatible ,__ instruments and controllers can speed 

you to a faster system solution, send 
for our free brochure, "Do your 
own system design in weeks, in- 
stead of months." Just write: 
Hewlett-Packard, 1507 Page Mill 

I 
Road, Palo Alto, CA 94304. Or 
call the HP regional office nearest 
you: East (201) 265-5000, West 
(213) 970-7500, Midwest (312) 
255-9800, South (404) 955-1500, 

HEWLETT 
Canada (416) 678-9430. PPCKARD % - : ,& 
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For capturing transient pulses 
from 10 ns to 10 ps, 

there's only one practical solution. 
A Biomation high-speed waveform digitizer. 

Waveform digitizers help you 
secure more precise data, delivered 
faster and more efficiently than with 
any traditional pulse measurement 
technique you may be using. Pre- 
trigger recording gives you critical 
"leading edge" information as well, 
so you can study conditions leading 
up to your event. 

Even better, Biomation Models 
6500 and 8100 let researchers and 
engineers capture higher-speed 
signals, for lower costs than any 
other digitizers available. 

For signals as fast as 10 
nanoseconds, use our 500 MHz 
Model 6500, the world's fastest 

real-time digitizer. Sampling at inter- 
vals as fast as 2 nanoseconds, the 
6500 captures a one-time or low- 
rep-rate event and stores it for later 
retrieval in analog or digital form. 

For finer amplitude resolu- 
tion, look into our other high-speed 
digitizer, the 100 MHz Model 8100. 
It samples at intervals as fast as 10 
nanoseconds with resolution to one 
part in 256. For comparison or two- 
variable analysis, two channels of 
data may be captured and viewed 
simultaneously. All controls except 
the power switch are remotely 
programmable, making the 8100 
exceptionally well suited for auto- 
mated measurement systems. 

For computer analysis, both 
the 8100 and the 6500 feature the 

industrv-standard IEEE-488 inter- 
face, plus high- s 
interface for fast 

;peed 
data 1 

parallel 
:ransfer. 

=mm Memorv d u m ~  time IS as short 
as 500 Ls-eight 
:han the leading c 

times 
:ompe 

faster 
!titive 

digitizer. 

For signal averaging, our 
high-speed units can help process 
pulses too fast for ordinary signal 

averagers: First, capture the narrow 
pulse with the waveform digitizer, 
then download it at a slower rate 
that can be processed by your 
signal averager. 

Whether you choose our super- 
speed Model 6500 or our fully- 
programmable Model 8100, you get 
unparalleled reliability, with MTBFs 
over 3300 hours. 

And with either instrument, you 
pay barely more than half the cost 
of its closest competitor. With the 
money you save, you can afford to 
add a fully-loaded benchtop com- 
puter to analyze the results! 

To find out more about wave- 
form digitizers, call Chris Somers 
collect at (408) 988-6800. Or write 
Gould, Inc., Santa Clara Operation, 
4600 Old lronsides Drive, Santa 
Clara, CA 95050. 

\ GOULD rn 
A An ElectricallElectronics Company 
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THE MAMMALS OF NORTH AMERICA, 2nd Ed. 
E Raymond Hall 
Completely rev~sed and updated, the new ed~t~on of th~s two-volume 
work covers 3.609 named kmds of mammals found on the North 

BOOKS FROM 
- WILEY-INTERSCIENCE 
REAGENTS FOR ORGANIC SYNTHESIS, Vol. 9 
Ed~ted by Mary F~eser, Rlck L Danhe~ser & W~lham Roush 
Smce 1969 th~s serles has earned a w~dely respected reputation for 
its coverage of reagents Llsts each reagent w~th ~ t s  uses, source of 
supply, method of preparat~on, cr~tcat comments and references 
Each volume hsts reagents In alphabet~cal order, and each volume 
has a well-organ~zed author and subject Index 
(Reagents for Organ~c Synthes~s Ser~es, Ser~es Ed~tor Mary F~eser ) 
Val. 9: 584 pp  (1 -05631-6) April 1981 $39 50 
9-Vol Set (1-09697-0) $340 00 

FISHES IN NORTH AMERICAN DESERTS 
Ed~ted by Robert J Naman and Dav~d L Soltz 
Coverlng a large proport~on of the recent research on the b~ology of 
f~shes In the deserts of North Amer~ca, th~s volume surveys the 
b~ology and ecology of desert f~shes the nature of the~r ecosystems, 
and thew adaptat~ons to the environment Exarn~nes the unique 
phys~olog~cal capabil~t~es of these f~shes as well as thew evolut~onary 
character~st~cs 
approx 424 pp (1-08523-5) June 1981 $35 00 (tent ) 

PATTY'S INDUSTRIAL HYGIENE AND TOXICOLOGY, 
THIRD REVISED EDITION 
Vol. 2 (In Three Parts): Toxicology 
Ed~ted by George D Clayton & Florence E Clayton 
The th~rd revlslon of Volume 2 reflecting the explos~on In tox~cology 
will comprise over 4,000 pages and be publ~shed In 3 parts Vol 2A, 
now ava~lable, Included a h~stor~cal summary as well as a thorough 
handhng of tox~colog~cal substances Vol 28, due In August, will 
cover ~ndustr~al tox~cology metals, compounds, ethers and a 
number of other toplcs 
VOL 26: 1420 pp (1 -1 6042-3) 1981 $1 00 00 
Vol. 28: approx 1168 pp (1-07943-X) August 1981 
Vol. 2C: approx 1400 pp (1-09258-4) Spring I982 

FOOD SAFETY 
Ed~ted by Howard R Roberts 
Systemat~cally evaluates the ent~re area of food safety, examlnlng 
the major areas of potent~al hazard assoc~ated w~th the food supply 
and the relat~ve r~sk they present to consumers D~scusses nutr~t~on- 
al hazards, env~ronmental contammants, food add~t~ves, food safety 
and tox~cology and lncludes a cr~t~que of current food safety laws 
339 pp (1-06458-0) 1981 $39 50 

THE CHEMISTRY OF SOIL PROCESSES 
Ed~ted by D J Greenland & M B H Hayes 
A coherent account of so11 chem~stry as a whole descr~blng the 
chemistry of the several processes whlch occur In solls lncludlng 
those whlch control the supply of nutr~ent Ions to plant roots, and the 
fate of pestlc~des and other potent~ally tox~c mater~als In so~ls 
Adheres to SI un~ts throughout Su~table for both students of 
env~ronmental chem~stry and so11 sclence, and for the w~de range of 
research and other sclentlsts Interested In the chemistry of sals 
736 pp (1 -27693-6) April I981 $1 01 00 

HANDLING RADIOACTIVITY 
A Practical Approach for Scientists and Engineers 
Donald C Stewart 
Concentrates on the pract~cal aspects of handlmg rad~oact~ve 
mater~als at the lab level, In a glove box or In a hot shell Exammes 
sh~eld~ng, decontam~nat~on, rad~at~on, damage, des~gn of facll~t~es 
282 pp (1-04557-8) 1981 $35 00 

ENZYMES AS DRUGS 
Ed~ted by John C. Holcenberg &Joseph Roberts 
Rev~ews the dwerse appl~cat~ons of enzymes as therapeut~c agents 
Includes chapters deallng w~th enzyme replacement In genet~c 
disorders nutr~ent or metabol~te deplet~on In cancer therapy, en- 
zymlc alterat~on of cell surface for ~mmunotherapy, enzyme replace- 
ment for d~gest~ve d~sorders, use of enzymes or prote~ns to promote 
or ~ n h ~ b ~ t  blood clotting, and more 
438 pp (1-05061 -X) 1981 $59 50 

JOHN WlLEY 8 SONS, lnc. 
605 Th~rd Avenue 
New York, N Y 10158 
IN CANADA 22 Worcester Road. Rexdale, Ontarlo M9W 1L1 

Amerlcan contlnerit Orders and subgroups are arrangea In evolu- 
t~onary sequence, and 536 maps lnalcate geographical alstr~blrt~on 
and marg~nal occurrences Contams d~agnoses for all taxonom~c 
categor~es above subspec~es, keys for ~dent~f~cat~on of specles, and 
634 draw~ngs of skulls 
Vol. 1 : 712 pp (1-05443-7) April 1981 $45 00 
Vol. 2: 688 pp (1-05444-5) April 1981 $45 00 
The Set: (1-05595-6) $80 DO 

ANIMALS IN RESEARCH: 
New Perspectives in Animal Experimentation 
Ed~ted by Dav~d Sperhnger 
A balanced presentahon of the arguments for and agalnst the use of 
animals In exper~mentat~on Areas where the use of anlmals IS of 
demonstrable value are explored In the context of particular sclen- 
t ~ f ~ c  dlsc~phnes Those areas where that value IS In quest~on are also 
exam~ned Research In medlclne and the maln sc~ent~f~c dlsc~phnes 
are the major areas of concentrat~on 
approx 384 pp (1-27843-2) April 1981 $49 50 (tent ) 

TECHNOLOGY TRANSFER, INNOVATION, AND 
INTERNATIONAL COMPETITIVENESS 
Sherman Gee 
Shows how technology transfer can stimulate lnnovat~veness and 
competlt~veness In Industry Explores the Impact of technology 
transfer on technologcal change and Innovation, and explalns ~ t s  
effect on Amencan economlc and secur~ty Interests The technolog- 
~cal  development of Japan and West Germany serve as examples of 
effect~ve technology transfer poltc~es and pract~ces 
228 pp (1-08468-9) 1981 $23 50 

CHEMISTRY OF COAL UTILIZATION, SECOND 
SUPPLEMENTARY VOLUME 
Ed~ted by Martin A Ell~ott 
The long-awa~ted second supplement to H H Lowery's 1945 class~c 
Chem~stry of Coal Utkzabon The f~rst new work In the f~eld In 17 
years, th~s volume br~ngs the serles completely up to date on 
Important advances In the sclence and technology of th~s v~tal 
energy source-~nclud~ng research and development coal re- 
sources and health and safety lmphcat~ons of Increased coal use 
2,374 pp (1-07726-7) April 1981 $1 65 00 
4 Vol set-Ed~ted by H H Lowry and Mart~n A Elhott 
In press (1-07816-6) April 1981 $295 00 

Avadable at your local bookstore or use th~s coupon to order 
your books today 
For faster servlce call toll free 800-526-5368 
In New Jersey, call collect (201 ) 797-7809 Order Code # 2-1 096 
VISA. Mastercard, Amencan Express accepted on phone 
orders ,---------------- 
I Please send the books ~nd~cated for 1 

15-DAY FREE EXAMINAT1ON. 

I (Restr~cted to the contmental U S and Canada ) t 
MAIL TO JOHN WlLEY 8 SONS, Inc. 

I PO Box092, Somerset, N J 08873 
I 
1 

I 
Payment enclosed, plus sales tax Wdey pays normal I 

1 bookrate postage/handhng We normally sh~p w ~ t h ~ n  10 days 
If sh~pment cannot be made w ~ t h ~ n  90 days, payment w~l l  be I refunded 

I 
I 

1 [1 Bill me. Bill firm or institution. 

I F~eser (1-05631-6) 

I D F~eser (1-09697-0) 9-vol set 
n Na~man (1-08523-5) 

1 fl Clayton (1-16042-3) Vol 2A 
O Clayton (1-07943-X) Vol 26 

1 O Roberts(1-06458-0) 
O Greenland (1-27693-6) 

n Holcenberg (1-05061-X) 
C Hall (1-05443-7) Vol 1 I 

1 Hall (1-05444-5) Vol 2 
[I Hall (1-05595-6) The Set 

I 
Sperlmger (1-27843-2) I 
Gee (1-08468-9) 

U Ell~ott (1-07726-7) 
I 

, 1 Elliott (1-07816-6) 4-vol set I 
I 

I Fonhcom~ng t~tle, prlce tentatwe Do not rend payment We w~llb~ll you ( 
I 
1 NAME ~~~~~ 

I 
I I ~ ~ ~ ~ ~ ~ P - N -  - -- - -- I 

--- 
- I I CITY- _ _  STATE/ZIP I 

I E:Ee: ! u c ~ C h a n g e  without notKe 092 2-1096 1 
L ---- - ----------- 
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S 
low A 

SUTH 
'uN~VERSAC". 
WASHBOTTLE 
Belongs In Your Lab 

.Sanitary 
ocontinuou 

Forceful F 
*Borosilicate 
Glass 

*Neoprene Parts 
.special K~,I-E.;,TM 

Insulated J 
c * 

*Cornfortab 
Handling f 
Temperatu 

Available From Your 
Leading ,Lal 
r - '*- @$ 

- - . I rnuuuCTS COMPANY 
332 S. Center St., Hillside. I L 60162 USA 

(31 2 )  547 - 905C * 
Circle No. 299 on Readers' Service Card 

I 
I JOURNAL OF 

TISSUE CULTURE METHODS 
New f o m t !  The JTCM (formerly TCA 
Manual) has a new editor and format 
and Is now a peer reviewed publication. 
Editorial content emphasizes detailed 
presentation of laboratory protocols 
for plant and animal cell tissue and or- 
gan culture. The Journal intends to 
publish papers which describe either 
new methods whose details have not 
previously been published, or signlfl- 
cant improvements in established 
methods. Moredetail than is feaslble In 
other types of publication Is encour- 
aged. Published quarterly. Vol. 6 (1980) 
$45.00.' 

TCA REPORT 
New tomat! The newsletter for the 
tissue culture profession containing in- 
formation about annual meetings, per- 
sonnel placement, and reports of com- 
mittees. Pubyshed bimonthly. Vol. 15 
(1981) $10.00. 

IN VITRO 
The Journal of the Tissue Culture As- 
sociation, includes original papers 
dealing with In vitro cultivation of cells, 
tissues, organs or tumors from multi- 
cellular animals or plants. The pub- 
lished reports of the annual sym- 
posium are included in one issue each 
year. Published monthly. Vol. 17 (1981) 
$60.00.' 

'Add $4.00 postage outside USA. 
Reduced rate for members. Member- 
ship information available. 

TISSUE CULTURE ASSOCIATION 
1 BANK STREET, SUITE 210 
GAITHERSBURG, MD 20760 

(301)66929@3 

A special issue of Science 

Recombinant DNA 
edited 
John Abelson and 
Eleanore Butz 

Twenty-one articles plus an Editorial by 
Maxine Singer, Chief, Laboratory of 
Biochemistry, National Cancer 
Institute. Areas covered include: DNA 
Sequence Data Analysis Structure 
of Genes That Do Not Rearrange 
Structure of Genes That Rearrange in 
Development Genes Whose 
Mission Is to Jump Engineered 
Mutagenesis Expression of Cloned 
Genes in New Environment 

Also included is a valuable Glossary of 
Terms. 

Copies are available at $1.50 each plus 
.50$ postage and handling. 

All orders under $10 must be prepaid. 
Send orders to AAAS, Dept. DNA 6, 1515 
Massachusetts Ave., NW, Washington, 
DC 20005 

Allow 6-8 weeks for delivery. 

The Primordial h n d  
Exploring Connectiods between Man 
and Nature through the Humanities 
and Sciences 
by Stephen H. Schneider and Lynne Morton 
". . . illuminates the nature of the ecological crisis in terms 
familiar to the humanist. . . . This well written book is a 
major contribution to the 'two-cultures' dialogue advanced 
by C.P. Snow." -Paul R. Ehrlich, 

Stanford University 
336 pp., illus., 1981, $15.95 

Cell and Muscle Motility 

Advances in PeMatal 
Medicine 
Volume 1 
edited by Aubrey Milunsky 
Harvard Medical School, Eunice Kennedy Shriver Center, and 
Massachusetts General Hospital, Boston 
Emanuel A. Frledman 
Harvard Medical School and Beth Israel Hospital, Boston 
and Louis Gluck 
University of California School of Medicine, San Diego 

Features contributions by those at the forefront of this 
developing field. Essential reading for anyone interested in 
perinatal medicine. 456 pp., illus., 1981, $35.00 

Volwme 1 
edited by Robert H. Dowben and Jeny W. Shay Genetic Engineering o f  
University of Texas Health Science Center, Dallas 

Addresses topics including contractile function as a 
Symbiotic Nitrogen 

determinant of muscle growth, studies of sarcomere Fixation and Con~ervation 
length by optical diffraction, and NMR studies of muscle Of Fixed Nitro en 
constituents in living tissue. approx. 350 pp., illus., 1981, edited by J.M. Lyom, RC. alentiae, D.A. 
$39.50 

B 
Phillips, D.W. Rains, and R.C. Huffaker 
Unlvers~ty of Californ~a, Davis 

Focuses on enhancing the efficiency of symbiotic 
nitrogen fucation. Bridges the gap between the rhizobial 
microsymbiont and its host, emphasizing the fundamental 
biology of the symbiosis. Basic Life Sciences, Volume 

233 Spr ing  Street ,  New York, N.Y. 10013 17. approx 675 pp., illus., 1981, $69.50 
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If your requirement is superior 
microscopy open your eyes to 

the world of Olympus. 

In the forefront of scientific discovery, 
the Olympus name has become 
synonomous with quality and 
performance. This is best exemplified 
by the Olympus Microscopes, offered 
in a wide variety of models with 
sophisticated system components. 

Whatever your specific microscopy 
needs, Olympus produces the 
instruments providing incredible 
accuracy, unsurpassed versatility 
and remarkable functionality 

and economy. 
For detailed literature on Olympus 

Microscopes and Photomicrographic 
equipment ideally suited to your 
requirements, write Dept. B, 
Olympus Corporation of AmericaIPID, 
4 Nevada Drive, New Hyde Park, 
N.Y. 11042, stating your needs. 
Or for a demonstration, see your 
Yellow Pages for the Olympus 
Sales & Service Network, ready 
to serve you. 

In Canada: W. Carsen Co., Ltd.. Ontario Circle No. 268 on Readers' Sewice Card 
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~i$p!et dsgtal oscilloscopes 
offer'~oiiFit;sbiiution, precision, 
+namic range and transient 1 In addition to offering yo1 
apture capabilities unobtainable the performance you would 

on analog oscilloscopes. They expect from the industry leader, 
are simple to operate and yet Nicolet digital oscilloscopes are 
extremely uersatile. extremely well proven with thou. 

Signals can be viewed live, sands in effective use throughout 
continuously compared to a the world. 
reference waveform or stored Find out hou~ Nicolet can help 
for detailed examination. you solzje problems and see things 
Continuous, normal and pre- ~ O Z L ' Z J ~  nezler seen before. 

Expansion of selected area in above photo, 
trigger operation are offered as for detailed analysis. For more information, simp11 
standard and in all modes cursor- circle the reader service card 
interactive time and voltage or call 608/271-3333. Or write: 
coordinates can be displayed Nicolet Instrument Corporation, 
concurrently with the signal. 5225 Verona Road, Madison, 
Stored waveforms can be dis- Wisconsin 53711. 
played or plotted in XY or  YT NICOLET 
format, transferred to internal INSTRUMENT 

r CORPORATION 
disk memory for permanent OSCILLOSCOPE DIVISION 

I storage or output to other . . .. _. . ... 0Be.s w'orkiu'i~ie 



FOR TODAY'S FACULTY AND COLLEGE STAFF MEMBERS* FROM 18T0 80. 

Whether you're thinking retirement 
or not, review the plan that provides 
for cash withdrawal and/or a lifetime 
income. 

TIAA-CREF Supplemental Retirement Annuities 
(SRAs) offer you substantial flexibility including cash 
withdrawal and/or lifetime retirement income. You 
can even reduce your income taxes now! 

You can begin contributions to an SRA at any age 
and begin benefits at any age up to age 71 unless you 
are still employed (then you can delay beginning 
benefits until age 80). For example, you could start 
contributions at age 25, and choose to begin benefits 
or withdraw cash at age 34,40 or 50, regardless of 
your employment status. 

Get your money at any time. 

You can receive benefits as a lifetime income or over a 
fixed period of from 2 to 10 years. What's more, if you 
need it (even while employed by your current 
employer), you can withdraw all the money you have 
accumulated by surrendering your contracts. Or, you 
<:an withdraw $1,000 or more every six months. There 
is  nevzr a cash surrender charge. 

Contributions are tax-deferred, 
so you pay less income taxes now. 

The federal income tax on your contributions is 
deferred until they are paid to you as benefits. So, you 
pay less tax now . 

Changing employers? Take SRAs with you. 

Since you own your Supplemental Retirement Annui- 
ties, you take them with you if you leave your current 
employer. You can make contributions through any 
institution that makes Supplemental Retirement 
Annuitfes available to staff members. Contributions 
c:an be as little as $25 a month. 

Full information. 

Complete and mail the coupon for an SRA Information 
Kit today. You'll get full details about all the advan- 
tages SRAs have to offer, why this plan suits so many 
financial situations and age groups and how much 
you may contribute to the plan. 

*TIAA-CREF provides annuities and other services for employees of 
colleges, universities, private schools and certain other nonprofit 
tax-exempt educational and research institutions. 

HELP YOURSELF T O  A BRIGHTER FINANCIAL FUTURE 
... SEND FOR A FREE I N F O R M A T I O N  KIT. 

I Teachers Insurance and 
/ Annuity Association of 

America-College Retirement I Equities Fund 
I 730Third Avenue 
( NewYork, N.Y. 10017 

1 Please send me full details I about TIAA-CREF Supplemen- 
I tal Retirement Annuities, the 
I flexible tax-deferred annuity plan that offers the opportunity to accumu- 

I late funds for additional retirement income and the option for cash 
I w~thdrawal. 

i 
I 

I Name I 
1 Address I 

I 1 ci ty I 

Z ~ p D a t e  of Birth- 
I 

I State I 
1 Name of Institution I 

Please let us know if you are participating in a TIAA-CREF retirement plan I at your institution. YES NO S 51581 
I 

LI I I I I I I I I I I - - I - I I I I -J 



Individually, LKB c yaphy instru- 
ments provide outstallul1ls I eliabilitv and 
consistently accurate results. 
But together, they form total, 
tems that are unequalled in tneir ease 
and dependability. The LKB 2 11 1 Mu11 
F 
S 

Lnu F~LF~~FIILZ in desi, 
'he LKB 2111-MultiRacB system combines the 
~ltra-reliable 2111 Fraction Collector with the 
lew MicroPerpexB peristaltic pump, 2210 
ual channel recorder and high sensit'--',-- 
138 Uvicord@S UV monitor in one COI 

ackage. This entire system takes up 
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Head office Main U S  sales office: Uther sales ofilces 
LKB Produk LKB Instruments, Inc. Athens (for the Midc 
Box 305 12221 Parklawn Drive Copenhagen, Ghent, 
S-16126 Bro den Rockville, Md 20852 The Hague, Hong Kc 
Tel. 08/98 00 ,,, ,0492 Tel. 301-881 2510 London, Munich, Pa 
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The 
longest line 
a-Adrenergic 
Clonldlne hydrochlorlde, [4-,H]- 
Desmethyllmipramine hydrochlorlde, 

[2,4,6,8-,HI- 
Dlhydro-a-ergocryptine, 9,lO-[9,1 03H(N)]- 
WB-4101 (2,6-Dimethoxyphenoxyethyl) 

aminomethyl-1 ,4-benzodloxane, 
2-[phenoxy-3-,H(N)]- 

Epinephr~ne, levo-[rnethyl-,HI- 
Norepinephrine, levo-[7,8-3H(N)]- 

p-Adrenergic 
Carazolol, DL-[3,6-3H(N)]- 
Dihydroalprenolol hydrochloride, levo- 

[pr0py/-2,3-~H]- 
Epinephr~ne, levo-[N-methyl-,HI- 
Hydroxybenzylisoproterenol, p-[7-,H]- 
lodohydroxybenzylpindolol, ['251]- 
Isoproterenol, DL-[7-3H(N)]- 
Norepinephrine, levo-[7,8-,H(N)]- 
Propranolol, L-[4-,H]- 

Aspartate 
Aspartic acid, D-[2,3-,H]- 
Aspartic acld, L-[2,3-,H]- 
Methyl-D-aspartic acid, N-[rneth~l-~H]- 

Benzodiazepine 
Diazepam, [rneth~l-~H]- 
Flunitrazepam, [meth~l-~H]- 

~lholinergic 
Muscarinic 
Acetylcholine chloride, [N-rneth~l-~H]- 
Ctioline chloride, [rneth~l-~H]- 
Pilocarpine, [,H(G)]- 
Scopolamine methyl chloride, 

[N-rnethyl-,HI- 
Nicotinic 
Acetylcholine chloride, [N-rneth~I-~H]- 
a-Bungarotoxin, [lZ5l]- 
Choline chloride, [rneth~l-~H]- 
Tubocurarine chloride, dextro-[1 3'-,H(N)]- 

Dopaminergic 
ADTN Amino-6,7-dihydroxy- 

1,2,3,4-tetrahydronaphthalene, 
2-[5,8-,H]- 

Amphetamine sulfate, Dj3H(G)]- 
Apomorphine, [8,9-,HI- 
Chlorpromazine, [,HI- 
Dihydroxyphenylethylamine, 

3,4-[ethyl-1-3H(N)]- or [ethyl-2-,H(N)]- 
Hs~loperidol, pH(G)I- 
Propylilorapomorphine, N-Lpr~pyl-~H(N)]- 
Spiroperidol, [I -phdnyl-4-3H]- 

GABA 
Alanine, p-[3-,H(N)]- 
Aminobutyric acid, y-[2,3-,H(N)j- 
Dihydropicrotoxinin, a-[8,10-3H]- 
lsoguvacine hydrochloride, [,HI- 
Muscimol, [methylene-3H(N)]- or [4-,H]- 
Nipecotic acid, [ring-,HI- 

Glutamate 
Gll~tamic acid, L-[3,4-,H]- 

Glycine 
Glycine, [2-,H]- 

of labeled 
ligands 
Histamine 
H 1 

Histamine, [,H(G)]- 
Pyrilamine, [~yridiny/-5-~H]- (Mepyramine) 

H2 
Histamine, [3H(G)]- 

Opiate 
Dihydromorphine, [7,8-3H(N)]- 
Enkephalin (5-L-leucine), [tyro~y/-3,5-~H(N)]- 
Enkephalin (5-L-methionine), 

[tyro~yl-3,5-~H(N)]- 
Enkephalinamide 

(2-D-alanine-5-L-methionine), 
[tyro~yI-ring-2,6-~H]- 

Ethylketocyclazocine, [9-3H]- 
Morphine, [6-,H(N)]- 

Serotonin 
Hydroxytryptamine binoxalate, 5-[I ,PH(N)]- 
Hydroxytryptamine creatinine sulfate, 

5-[l ,2-,H(N)]- 

Steroid 
Androgen 
Dihydrotestosterone, 

[1,2,4,5,6,7,16,17-3H(N)]- 
Methyltrienolone, [l 7a-rneth~l-~H]- (R1881)* 
Testosterone, [l ,2,6,7,16,1 7-3H(N)]- 

Estrogen 
Estradiol, [2,4,6,7,16,17-3H(N)]- 
lodo-3, 17p-estradiol, 1 6a-['251]- 
Moxestrol, [I 1 p-rnethoxy3H]- (R2858)* 

Glucocorticoid 
Dexamethasone, [6,7-,H(N)]- 
Prednisolone, [6,7-3H(N)]- 
Triamcinolone acetonide, [6,7-,H(N)]- 

Mineralocorticoid 
Aldosterone, D-[ l  ,2,6,7-,H(N)]- 

Progesterone 
Dihydroprogesterone, [I ,2-3H(N)]- 
Nor-l7a-ethynyltestosterone, 1 9-[6,7-,H(N)]- 
Progesterone, [ l  ,2,6,7-,H(N)]- 
Promegestone, [l 7a-rneth~l-~H]- (R5020)* 
*Manufactured by NEN under lhcensed agreement of 
ROUSSEL-UCLAF 

Miscellaneous 
Dihydroxyvitamin D,, l a ,  25-[26,27-,HI- 
Hydroxyvitamin D,, 25-[26,27-,HI- 
lmipramine hydrochloride, [2,4,6,8-,HI- 
Phencyclidine, Ipipen'dyl-3,4-3H(N)]- 
Reserpine, [benzoyl-,H(G)]- 

is longer yet: 
New labeled ligands 

Am;noclon~d~ne, p-[3, 5JHI- 
Dloxolane, L(+)-c1~-[2-rnethyl-~H]- 
Domperldone, [benzene-r~ng-~HI- 
Doxepln, [rneth~l-~HI- 
Lyserg~c acld dlethylamlde, 

[N-rneth~l-~H]- 
Melanotropln Release lnhlbltlng 

Hormone, [L-prol~ne-2,3,4, 5-3HI- (MRIH) 
Naloxone, [N-allyl-2, 3-3H]- 
Oxotremor~ne-M, [rneth~l-~HI- 
Oxymorphone hydrochlorlde, 

[N-rnethyL3H1- 
Pargyllne, [,H(G)]- 
Prazosln, [ f~roy/-5-~H]- 
Qu~nucl~d~nyl benzllate, 

L-[benz1/1~-4,4'-~H(N)]- 
SKF 10,047, [N-allyl-2, 3-3H]- 
Yohlmblne, [rneth~l-~HI- 

Not fo r  use I n  humans o r  c l l n ~ c a l  d l agnos l s  

9 ~ e w  England Nuclear 
549 Albany Street Boston Massachusetts 02118 
Call tcll-free 800 225-1572 
(In Massachusetts and lnternat~onal 617.482 9595) 

NEN Chemicals GmbH: D 6072 Dreieich W Germany 
POsflach401240. Tel (06103) 85034. Telex 4 17993 NEN D 
NEN Canada: 2453 46th Avewe Lachne Oue H8T 3C9 
Te 514-636-4971 Telex 05 821808 
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Bone and Bone Seeking 
Radionuclides: Physiology, 
Dosimetrv and Effects 
EULEP sympos ium held August 29, 
1980. Rotterdam (The Netherlands) 
~ d i t e d  by V. Volf, 
Kernforschungszentrurn Karlsruhe 
Organized by the European Late Effects Project 
Group (EUi,EP) and co-sponsored by the 
Commission of the European Communities, 
Directorate-General for Research, Science and 
Education Biology, Radiation Protection and 

/ Medical Research, Brussels, Belgium. 
/ European Applied Research Reports Speciai 

Topics Series. 
Contents include: a n  outline on bone tumor 
induction and its significance, and a review on 
bone ceiisand on construction and reconstruc- 
tion of bone. Under the heading of modern 
methods for studying the detailed uptake of  
radionuclides in bone, 3 papers have been 
presented: Cytoiogicai Studies of Plutonium: 
The Spatial Distribution of Plutonium-239 in 
Bone, the Initial Uptake and its Subsequent 
Changes and Dosimetry ofAlpha-Emitting in 
Bone. Concerning the quantitative and biologi- 
cal aspects of bone tumor induction by ionizing 
radiations, 3 further papersdeal with bone dose  I and tumor induction: biological factors a s  illus- 
trated in work with Strontium-90 and biological 
factors a s  illustrated in work with short-lived 
a i~ha-emit ters .  
spring 1981 160 pp. Dfl801S32.00 
3 7186 0061 7 

Ispra Texts and Monographs in 
Applied Science 
lspra Courses  o n  Nuclear Engineering 
a n d  Technology 
A series devoted to the publication of courses 
and educational seminars given a t  the Joint 
Research Center, ispra Establishment a s  part of 
its education and  training program. 

Published for the Commission of the Euro- 
pean Communities Directorate-General infor- 
mation Market and innovation. 
ISSN: 0275-7575 

Safety Problems Related t o  
Sodium Handling in LMFBR and 
Large Test Facilities 
Edited by H. Kottowski, JRC-lspra 
lspra Courses  o n  Nuclear Engineering 
a n d  Technology 
The mechanism of sodium ignition and b u r n ~ n g  
appears  to be  well understood Physical and 
chemicai models have been deveioped and ver- 
~f ied by experiments. Generally, solid sodium 
does  not ignite in air However, when it is finely 
divided, it mavianiteat or above room tempera- 
tureand therebyinitiatea Inore generalized 
combustion. .4tmos~lieric tiurnidit\ ma\  influ- . " 
ence the  ignition. ' 

The purpose of this book is to summarize the 
knowledae of sodium combustion and extin- 
guishing>echnolog), in( luding preiention and  
detection of sodiutii firesand Drotection. The 
effects ofinjuries caused by hdt iiquidsodium on 
the un~ro tec t ed  bodv and first aid measures 
wiii be'aiso covered." 

The book is addressed to engineers, plant 
o ~ e r a t o r s a ~ i d  technicians in\ol\ ed in the oDera- 
tibn of LMFBRs and test facilities, to membkrs of 
ad \  isor) and regulator) organizations and toall 
those concerned in safeti assessment or assur- 
ance in sodium handling. 

Contents: Chemical Behaviour of Sodium: 
Sodium Fires Spray and Pool Fires, Fire Fighting: 
Sodium Aerosol Behaviour in Closed Compart- 
ments and in the Open Air; Panspor t  Capability 
of Sodium for Activated Materials; Impact of Hot 
Sodium on Clothes: Burning Injuries d u e  to 
Hot Sodium; First Aid Measures. 

Contributors: W. Peppier-Liquid Metals Divi- 
sion, KFK Karisruhe (Germany); H. Stamm - 
KFK Karisruhe iGermanvi: S. Jordan-KFK 
Karisruhe (Germany): V. Prodi- Health Physics 
Laboratory, C.N.E.N., Rome (Italy); A. L. Michols 
-Aerosol Laboratorv, UKAEA, Winfrith (United 
Kingdom): J .  F. Van d e  Vate- Reactor Research 
Centre, Petten (The Netherlands); J .  C. Malet- 
Aerosol Laboratory, CEA, Cadarache (France); 
W. Holst-Heaithand Medicine Division (Ispra); 
H. Kottowski - Heat Vansfer Division (ispra): 
C. Savatteri- Heat Pansfer Division (Ispra). 
Summer 1981 approx. 500 pp. 
3 7186 0087 0 

Engineering Aspects of 
Thermonuclear Fusion 
Technology 
Edited by G. Casini, JRC-lspra 
lspra Courses  o n  Nuclear Engineering 
a n d  Technology 
This book is devoted to the discussion and 
illustration of the main engineering probiems 
related to fusion deieloplfient for energ) pro. 
duction. Both alrcad\ .existina larae mac hilie 
and projects for future powerreaaors  wiii be  
considered. The foilowina topics will be  in- 
cI.rded: re\iei\ of the exis?ingapproaches to 
fusion poi\er reactors: anal)sis of the tilain en-  
aineerina probletns related to: elec t ro~naa .  
Zetic sysTe'ms, vacuum systems, heating ae -  
vices, materials development, power recovery 
(blanket) and conversion systems, fuel cycle. 
system integration and remote handling. and 
electrical power supply. The book is mainly 
intended to inform scientists and  engineers 
about expected engineering probiems and in- 
dustrial reauirements in the development of 
fusion energy. 
Fall 1981 approx. 500 pp. 
3 7186 0090 2 

Introduction t o  Plasma Physics 
for Fusion Reactors 
Edited by Q. Casini, JRC-lspra 
Fall 1981 approx. 500 pp. 
3 7186 0091A 

Radiation Protection 
Progress Reports 
Published for t h e  Commission 
of t h e  European Communities, 
Directorate - General Information 
Market a n d  Innovation Management 
a n d  EURATOM. 
European Applied Research Reports 
Special Topics Series 
A large atnount of importa~it funda~nental re. 
search in radiar~on prorec tion andallied s.rbjects 
.s spo~isored b) the Cotntnission of the Curo- 
pean Cotiimunities LLIRATO?l 'These inval.rable 
compendiums are  essentially "who is doing 
what"compilations. Eachresearch team isasked 
annually to report on the work and progress of 
his team; these large publications a re  the re- 
sults. Anyoneengaged in research in this field of 
radiation protection will need these progress 
reports to keep abreast of the considerable and 
varied amount of research work being done in 
Europe. 

The volumes report on research progress 
madeannually in the  followingareas: dosimetry, 
radioactive contamination of the environment, 
hereditary effects of ionizing rad~ation, short- 
term effects of ionizing radiations, and evaiua- 
tions of radiation risks. 
1978 Reports 
1979 870 pp. Dfl1751570.50 
3 7186 0011 0 
1979 Reports 
1980 929 pp. Dfl280lS115 
3 7186 0047 1 

1980 Reports 
1981 1358 pp. Dfl450lS180 
3 7186 0062 5 

Radiation Protection Quantities 
for External Exposure 
Proceedings of t h e  Symposium held 
October  13-15, 1980, Braunschweig, 
Federal Republic of Germany 
Edited by G. Burger (GSF), H. G. Ebert 
(Commission of t h e  European 
Communities),  D, Harder 
(Gottingen), R. Kramer (GSF), a n d  
S. Wagner (PTB) 
Organized by the Commission of the Euro- 
pean Communities in collaboration with 
Physikalisch-Technische Bundesansalt, PTB 
Braunschweia Geselischaft Fur Strahlen-U. Um- 
i\eltfor5c hung YBH GSf Y.rnc hen, l~istitlrr fur  
'ledizinisc he Phtsik .ind B io~h t s ikde r  Uni\er- . , 
sitat Gottingen. 
European Applied Research Special Topics 
Series. 
Recently there have been important changesand 
new proposals concerning radiation protection 
concepts\\hic h have a strong impacton the 
radiation quantities in hh:c h basic radiation 
protection Iitnitsare specified, and on the opera- 
tiona. q.ranrities ind:cated b) radiation protec . 
tion instr.r~i~e~itation. Internationall) consistent 
solutions are  needed. This seminarbrought 
together more than 5 0  participants from 18 
countries and organizations to discuss these 
tiiatrers. The to l l~\ \ ingsubjecrs  \\ere exatnined: 
auanriries used for defi~iina bas~c and deri\ed 
radiation protection limits,-concepts of opera- 
tional quantities, relationships between opera- 
tional quantities and quantities used for specify- 
ingprimary protection limits, measurementand 
calibration problems associated with opera- 
tional quant~t ies  a s  seen from the demands of 
practical radiation protection. 
Spring 1981 approx. 300 pp. 
3 7186 0063 3 

Radioactive Waste 
Manaaement Series - 
This important and timely series examines 
fundamental issues for the manaaement 
and disposal of radioactive wasteYfrom nu- 
clear energy production. Waste.disposal 
~ r o b l e m s  derivina from the increasina use  
of radioisotope techniques in industaal, 
scientific and medical fields are also 
covered. 
ISSN: 0275-7273 

Radioactive Waste: Advanced 
Management Methods for 
Medium-Active Liauid Waste 
Sponsored  by ~ o m k i s s a r i a t  a 
I'Energie Atomique CEN - Cadarache, 
a n d  United Kingdom Atomic Energy 
Authority, AERE- Harwell 
Editors: K. W. Carley-Macauly; R. G. 
Qutman; E. W, Hooper; J. A. Jenkins; 
A. D. Thrner; P. F. Wace; P. Chauvet; 
J .  P. Gauchon; T. Dippel. 
Volume 1 Radioactive Waste 
Management  Series - 
This st.rd) : s a  bibliographic slcrve) and assess.  
men1 ot theprhcipal methodsol~urif\ inaliouid 
waste of mebiumactivity, taking into considera- 
tion methods either recently introduced into 
industrial operation or newly deveioped in the 
laboratory or on the pilot plant scale. Thus the 
following treatments a r e  examined: chemicai 
precipitation, ion exchange, adsorption, mem- 
brane processes, electrical processes, foam 
separation, metaboiization and magnetic sep-  



aration. Ageneral assessment  indicating the 
fields of application of the processes described, 
now and in the  future, is given in the  conclu- 
sions. As annexes, the  major arisings of radio- 
active liquid effluent and the possibility of 
waste denitration a re  summarised. 

Contents: Introduction; Chemical Precipita- 
tion; Ion Exchange: Adsorption; Membrane 
Processes; Electrical Processes; Foam Separa- 
tion; Metabollzation; High Gradient Magnetic 
Separation; Conclusions; Origin and Charac- 
teristics of Medium- and Low-Activity Liquid 
Wastes; The Denitration of Medium-Active Waste. 
Spring 1981 352 pp. Dfl130/$52.50 
3 7 186 0060 9 

Seventh Symposium on 
Microdosimetry 
Oxford, England, 
September 8-12, 1980 
Editors: J. Booz, H. G. Ebert and 
H. D, Hartfiel 
Published for the Commission of 
the European Communities, 
~ i r e c t o r a t e - ~ e n e r a l  for Research, 
Science and Education. Bioloav, 
Radiation Protection and ~ e d E a l  
Research Brussels, in collaboration 
with the National Radiological 
Protection Board, Harwell, U.K. 
European Applied Research Reports 
S ~ e c i a l  T o ~ i c s  Series 
Theie  proceedings give an  up-to-date report 011 
mirrodosimetric research and i t s a ~ ~ l i c a t i o n  in 
the &ids of radiobiology and  radid&emistry, 
radiotherapy and  radiodiagnosis, and above all 
in radiological protection. 
Contents include: Physical Principles of Radia- 
tion Interaction and  Energy Deposition, Spatial 
and Temporal Distributlonsof Radiation Interac- 
tion Processes, Experimental and Mathematical 
Determination of Energy Deposition Spectra; 
Problems of Radiation Quality and its Distribu- 
tion Within Phantomsand the Human Body, Rela- 
tions between Microdosimetric Descriptions of 
Radiation Quality of Mixed Radiations and the 
Mean Quality Factoc Dependence of Blomolecu- 
lar and Radio-Chemical Effectsand Kinetics on 
Radiatlon Quality and thelr Explanation in Terms 
of Primary Energy Deposition Processes; De- 
pendence of Biological Effects on External Radi- 
ation and Incorporated Radionuclidesand their 
lnterpretation In Terms of Microdosimetry: Influ- 
ence of Local Distribution and  Nature of Sensi- 
tive Targets: Analysis and lnterpretation of 
Dose-Effect Relationships including Epide- 
miological Data, in Terms of Radiation Effects 
Mechanisms and their Relevance to Radiological 
Protection; Discussion of Models of Radiation 
Mechanisms with Particular Regard to the Influ- 
ence of Radiatlon Quality and  Biological Repair 
Processes on Dose-Effect Relationships. 
Spring 1981 approx. WOO pp. 
Dfl6001$240.00 
3 7186 0049 8 

Biatechnology: 
An International Journal 
Editor: Daniel Thomas, Laboratoire 
de'rechnologie Enzymatique, 
Compiegne, France 
This internat1onal.journaI will publish general 
Information and news on progress in biotechni- 
cal Industrial research, a s  well a s  review articles 
and original research papers. All aspects of 

biotechnology will b e  covered regularly, includ- 
ing applied microbiology, genetic engineering, 
fermentation, enzyme engineering and sep-  
aration methods, a s  well a s  applications of 
biotechnology in the  food, pharmaceutical, 
chemical and energy industries. It is hoped 
that thisjournal will increase the understanding 
between academic and industrial research 
scientists. 
Scheduled for Fall 1981 
Subscription rate: 
Dfl350/$140.00 per volume 
6 issues per volume 
ISSN: 0275-7559 

C, Molecules Chemistry: 
An lnternational Journal 
Edited by Igor 8. Tkatchenko, Centre 
National d e  la Recherche Scientifique, 
Villeurbanne 
An international bi-monthly journal which pro- 
\ ides rapid publication of original results on  
both the  fundamental a~idappl iedaspects  of the 
production of C, moleculesLfa improved or 
new routes; the  activation of C, molecules via 
physical, chemical and/or biochemical means  
and  the chemical applications of C, molecules 
to the s \  ~i thes is  of products of c~otent ia l ,  
practical interest. ' 

Communications will concern both molecular 
and  surface chemistry stoichiometric and 
catalytic reactions, model reactions and 
phys~ochemical studies, homogenousand 
heterogeneouscatalptic proressesas  hell a s  en- 
7vmatic catal\sis, a~p l i ca t ions  of ~ h o t o c h e m i s -  
try and  electrbcheniistry'and aspects of cheml- 
cal engineering relevant to the production 
and  conversion of C, molecules. Reports of 
physlcochemical studies, especially spectros- 
copic data, will b e  considered only if thelr ln- 
terpretation has  clear Implications for the 
chemistry of C, molecules. 
C, Molecules Chemistry will publish original 
papers, preliminary communications, subject 
reviews a s  well a s  news items and letters to the  
editor. Aspecial feature of thejournal will be  the 
rapid publication ofcontributions (e.g. 2 months 
for short communications, 5-6 months for full 
papersl. Although English is the preferred lan- 
quage, papers in Frenchand German hill also be 
accepted. 
Scheduled for Fall 1981 
6 issues Der volume 
Subscrip%on rate: Dfl350/$140 per volume 
ISSN: 0275.7567 

International Journal 
of Solar Energy 
Editor-in-Chief: W. Palz, 
Commission of the European 
Communities Brussels 
Assisted by a n  international editorial 
advisory board 
Thisjournal will publish experimental, theoreti- 
cal and  applied results in both the sc ienceand 
engineering of solar energy. Topics included wlll 
cover all aspects of solar energy such a s  photo- 
voltaic power, biomass, solar heating in dwell- 
ings-active and  passive-solar heat for desall- 
nation, ponds, etc., systems employina optical 
concentration, photochemical and bioiogical 
conversion processes, hilid aenerators,  h a l e  
power, ocean power, and  radTatlon data. 
The lnternational Journal  of Solar Energg wlll 
primarily publish new developmentsin the field, 
original research and review articles; however, 
from time to time issues devoted t o a  single topic 
will a lso  aooear. There will also be  a 'News and  
Technical '~ 'otes" sect io~i  for items of general 
Interest, and a Letters t o  the Editor sect io~i  \\*hich 
hill alloh free discussio~i of published articles 
and  other topics of general interest. 

Scheduled for Fall 1981 
4 issues per volume 
Subscription rates: 
Dfll55lS62.50 per volume 
1SSN: 0142-5919 

Mathematical Reports 
Editor-in-Chief: J. Dieudonne 
MATHEMATICAL REPORTS Is a series of in-depth 
reviews assessing the  s ta te  of t hea r t  in mathe- 
matics. Intended primarily for professionalsand 
advanced students,  Mathematical Reports will 
b e  riqorous in Its treatment, supplyinq the intel- 
Iect~Gl tools necessar) foran appreciation of the  
present position a s  hell a s  a framework upon 
which f d u r e  developments may b e  based. Each 
report will be  a minimum of aooroximatelv sixtv 
pa'ges, presenting to  the readkka penetrating . 
insight into the  working concepts of leading 
mathematicians. 
MATHEMATICAL REPORTS wlll cover the  follow- 
ing areas: logic and folindation~: algebraic and 
differential topolog): differentiabl? manifolds 
and  differential ueometrv: ordinarv differential 
equations; genGal theoty of partial differential 
equations and foliation; linear partial differen- 
tial equations; Banach spaces, spectral theory, 
Banach algebras; commutative harmonic 
analysis, ergodic theory, probability and  poten- 
tial theory; lie groups, noncommutative har- 
monic analysls, and automorphic forms; 
"abstract" groups; analytical geometry: alge- 
braic geometry and commutative algebra: 
number theory. 
Each volume is comprised of up  to  400 pages  
with an  irregular number of issues scheduled. 
MATHEMATICAL REPORTS wlll besold  seoaratelv 
o r  by subscription. 
Volume 1 No. 1 (November 1981) 
Scatterina Theorv bv the ENSS Methods . " 
by P. ~ e r r i  
approx. 150 pp. 
Flexicover approx. Dfl951$37.50 
3 7186 0093  5 
Scheduled for Fall 1981 
Subscription rate: Dfl200/$80 per volume 
ISSN: 0275-7214 

he harwood 
ap academic 

publishers 
p.0. box 786 
cooper station 
new york, n.y. 10276 

All journal orders and all orders 
from individuals must be prepaid. 
All series titles may be ordered on 
a continuation-order basis; please 
write to publisher for details. 

All prices applicable in North 
American and Western Europe 
only. 

Prices and publication dates are 
subject to change without notice. 



Worth 

Improving with time- 
the Zeiss Standard. 
A Zeiss Standard is one thing 
you can buy that will always get 
better. It's proven, and has 
constantly been improved, fr- 
thirty years. You can trust thc 
machinery to work, to stand 
even to take abuse. It's beer- 
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You can do more with a Stand 
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need exist now; they're not "ir. 
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a Standard and it works just a! 
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Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: Atlanta, Bosron, Lnlcago, Housror~,  us 
Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Dr~ve, Don Mills, Ontario, M3B 2S6. Or call (416) 449-4660. 
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the "bible" of chemical technoloav 

New Third Edition-in 25 volumes 

.. Vols. 15-16 d u e  Fall 1981 .Volumes 17-20 d u e  in 1982 
Vol. 13 Hydrogen-Ion Concentration-Lasers 
Vol. 14 Laminated Wood-Based Composites- 

Mass Transfer 
Vol. 15 Matches-N-Nitrosamines 
Vol. 16 Noise Pollution-Pet and Livestock 

Feeds 
Vol. 17 Petroleum-Plastic Building Products 
Vol. 18 Plasticizers-Pressure Measurement 
Vol. 19 Printing Processes-Reprography 
Vol. 20 Research Management-Size 

Enlargement 
Excerpts from reviews of New Third Edition: Vol. 21 Size Measuremenr-Sulfonic Acids 
". . .invaluable. . .should find a place in all Vol. 22 Sulfoxides-Thorium and Thorium 
libraries used by chemists!' Compounds 
-Microchemical Journal Vol. 23 Thyroid GAntithyroid 

~reparations-~jn~ltoluene 
. ". . .  'bible' of chemical technologists. .normally 

a part of any library!' Vol. 24 Vinyon and Related Fibers-Zone 
-Electrochemical Progress Refining 

Vol. 25 Index to Volumes 1-24 
". . .initial volume. . .an excellent start in bringing 
forth new lknowledge in composite form:' Price per volume when ordered individually 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ". . .the aualitv accuraw and selection of infor- .$145.00 
motion i; excellent. . :' ' 

. . . . . . . .  -Journal of the American Chemical Society Subscription price per volume. $120.00 
(Subscription saves approximately 20%) 

. ". . .a whole new encyclopedia. .well illus- 
trated. . .really impressed with the quality! 
-Chemical Engineering 

A limited number of complete sets of the Second Edition are 
still available. Price $1500 (1-48500-4) 

"Kid<-Othmer is universally regarded as a refer- 
ence wok of par excellence. It stands supreme in 
the field of chemical technology. . !' 

WILEY-INTERSCIENCE 
a division of John Wiley &Sons, Inc. 

-The Chemical Engineer 605 Third Avenue 
New York, N.Y. 10158 

". . .an invaluable source of authoritative In Canada: 22 Worcester Road 
information. . :' Rexdale, Ontario M9W1 Ll 
-Chemical Processing Prices subjeci to honge without nonce 092-2-1073 

For free prospectus, write to Not Bodion, Dept. 092 
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The first analvtical TEM 
I with true microc6mputer control 

It's the H-600-1, an exceptionally powerful analytical tool 
featuring: 
- LaB, Gun 
- Pushbutton-selectable microscope modes: TEM (2.0 a), 

SEM (20 A), and STEM (10 A) 
- Triple condenser lens-all 7 lenses microcomputer 

controlled 
- Ultra high (5 x lo=' torr) vacuum system 
The system is available with EDX, Energy Loss Spectro- 
scopy, Diffraction, Beam Rocking, and Spot Scanning. The 
analytical modes require no specimen repositioning. And, 

probe sizes down to 15 8( are easily achieved for excep- 
tional analytical capability. What's more, the H-600-1 is 
easy to operate. Routine setups and adjustments are done 
automatically by the built-in microcomputer. As for cost, 
you'll be happy to know that prices for the H-600 series 
start at less than $140,000 F.O.B. Say Francisco. 

The H-600-1 is just part of the most complete TEM lineup 
in the industry. For full details about a TEM that matches 
your application and your budget, call or write today. Hitachi 
Scientific Instruments Division, 460 East Middlefield Road, 
Mountain View, California 94043. Phone (415) 961-0461. 

HITACHI 
S C I E N T I F I C  I N S T R U M E N T S  
NISSEI SANGYO AMERICA, LTD. 

Nissei Sangyo Co., Ltd.. Tokyo, Japan, Tel: 03-504-71 11; Nissei Sangyo Co.. Ltd.. London, United Kingdom. Tel: 567-2242; 
Nissei Sangyo G.M.b.H., Dusseldorf, W. Germany, Tel: 0211-450982; Nissei Sangyo Canada Inc., Toronto, Canada, Tel: 416-675-5860. 



17 New 
Circulators, 
~0.02"C" 



You never had such a wide 
choice of accurate, solid 
state circulators as you 
now have with Precision,,. 
Our newest additions 
feature more "C control 
than ever before, It's all to 
give you more accurate, 
reliable performance 
every time you circulate. 
Measure all your constant 
"C-in baths, circulators, 
ovens, and incubators- 
with Precision, 
'1t0.01 OC, in f a d  for two models! Frigid 
-60°C circulator is precise to t0.1 OC. 

Pick from seven new 
refrigerated circulators. 

Send for the new Precision 
circulator brochure, 
GCA/Precision Scientific Group 
3737 West Cortland Street 
Chicago, Illinois 60647 

Distributed exclusively by 
American Scientific Products 

.@A 
GCA 

LETTERS 

Evolution and Prediction 

In his recent News and Comment arti- 
cle (20 Mar., p. 133 1) on the outcome of 
"Scopes 11" in California, William J. 
Broad brings up the charge that some- 
how evolutionary theory is less "scien- 
tific" than, say, quantum mechanics. 
Seemingly a good piece of ammunition 
for creationists, the charge stems from 
Sir Karl Popper's characterization of 
"Darwinism" as a "metaphysical re- 
search programM-not a theory with fal- 
sifiable components. To assume, howev- 
er, that "evolutionary theory . . . does 
not behave like a good theory" because 
"it is unable . . . to make predictions 
about future events" is to misconstrue 
the true nature of predictivity and hy- 
pothesis testing in science. 

One must distinguish between the gen- 
eral notion that life has evolved and 
specific theories on how life evolves. 
Only the latter is conventionally called 
"evolutionary theory." If some evolu- 
tionary biologists have been less than 
rigorous in their adherence to the hy- 
pothetico-deductive approach to the 
study of evolutionary mechanisms, it is 
nonetheless true that the experimental 
procedures of geneticists and develop- 
mental biologists, and the field and labo- 
ratory procedures of ecologists, system- 
atists, and paleontologists generally are 
firmly cast within the hypothetico-de- 
ductive mold (1). There is no problem 
with the study of evolutionary mechan- 
ics being "scientific" by Popper's or any 
other serious philosopher's conception 
of that term. The very "squabbles" 
among evolutionists said to show how 
weak the theory is actually show that 
rival hypotheses are once again being 
evaluated in evolutionary biology-an 
activity that is supposed to be normal in 
science. 

But Popper's by now famous remark 
pertains as well to the very notion of 
evolution. How do we falsify the histori- 
cal proposition that life has evolved? If 
evolution is "descent with modifica- 
tion," as Darwin so elegantly phrased it, 
a hierarchical array of organisms defined 
by nested sets of evolutionary novelties 
(modifications) must result. This is evo- 
lution's grand prediction: that all organ- 
isms descended from a common ancestor 
will display one coherent pattern of nest- 
ed sets of resemblances. All forms of life 
have RNA, all eukaryotes discrete nu- 
clei, all vertebrates backbones, and all 
mammals three inner ear bones. In addi- 
tion to the properties unique to Homo 
sapiens, we also have general primate, 

mammalian, vertebrate, and eukaryotic 
features. Follow any other branch of life 
and you find the same pattern: nested 
sets of biochemical, anatomical, and be- 
havioral characteristics. Thus the basic 
prediction of evolution is confirmed, 
though this is not the point. In principle, 
were we to find no order, we would have 
to reject the notion of genealogical rela- 
tionships among organisms: the notion of 
evolution. 

Of course, creationists see the same 
order in the biotic world and simply 
claim that the Creator made it that way. 
But this "what you see is what you get" 
notion makes no predictions about the 
structure of similarities interlinking the 
biota. The reason why the pages of Sci- 
ence are open to those who look at the 
effects of caffeine on rats is that the 
efforts of systematists (who have been 
among Popper's more ardent admirers in 
the realm of biology) hinge on predic- 
tivity: the closer the phylogenetic rela- 
tionship of an experimental animal to 
man, the more similar its physiology is 
likely to be, and hence the more forceful 
the implications of the results will be to 
human medicine. By all criteria, both 
aspects of evolutionary study-pattern 
and process-are as scientific as any 
activity I can think of. The creationists 
will not win in court on the trumped-up 
charge that evolution is "secular human- 
ism" and not science. But they may win 
in the more important arena of public 
opinion if they succeed (as they have to a 
remarkable degree thus far) in convinc- 
ing our fellow citizens that science is just 
another authoritarian belief system, and 
that Americans, in the traditional sense 
of "fair play," should be allowed to 
"hear both sides." 

NILES ELDREDGE 
Department of Invertebrates, 
American Museum of Natural History, 
Central Park West at 79 Street, 
New York 10024 
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1. A more detailed coqslderation of the hypothe- 
tico-deductive method in evolutionary research 
can be found In N. Eldredge and J. Cracraft, 
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I give my compliments to William J. 
Broad for his recent News and Comment 
article on the evolutionist-creationist 
confrontation. His is the first article I 
have seen to point out that the principal 
issue at stake is one not of facts, but of 
philosophy. I believe, as Broad seems to 
suggest, that the philosophical question 
is how to distinguish between scientific 
and nonscientific methods of explana- 
tion. The creationists seem to under- 
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stand this when they assert that evolu- 
tionary theory is religious or that cre- 
ationist theory is scientific. With all due 
respect for biologist Arthur Kornberg, 
astronomer Carl Sagan, and biophysicist 
Thomas H. Jukes, the successful defense 
of science will probably depend on phi- 
losophers of science, as Broad proposes, 
and possibly also on historians of sci- 
ence. 

ANTHONY B. WAY 
Department of Preventive Medicine and 
Community Health, School of 
Medicine, and Deartment of 
Anthropology, Texas Tech University, 
Lubbock 79430 

If methodological problems and 
doctrinal disputes add up to an undercut- 
ting of evolutionary facts, as creationist 
attorney Richard K ,  Turner claims, what 
about the creationists? Leaving aside the 
progressive creationists, the day-age cre- 
ationists, the gap-theory creationists, the 
pre-Genesis gap-theory creationists, and 
others (I), the 6-day creationists by 
themselves encompass a spectrum of 
views, some departing considerably 
from the literal Genesis account. Some 
of these have been summarized by Mor- 
ris (2). One of the disagreements con- 
cerns the number and kind of miracles in 
the creation model, a topic discussed 
further by Lammerts (3). While Morris is 
in favor of playing down the role of 
miracles, Lammerts insists there are a 
great many. Certainly incorporating mir- 
acles into explanatory hypotheses quali- 
fies as a methodological oddity in a dis- 
cipline that calls itself scientific cre- 
ationism! 

$RANK J. SONLEITNER 
Department of Zoology, 
University of Oklahoma, 
Norman 73019 
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. . . The evolutionists seem to be allow- 
ing themselves to be boxed in by accept- 
ing definitions stipulated by the creation- 
ists. One might dispute these definitions 
by making the following four points: 

1) The minimum necessary to make a 
doctrine religious is that it asserts the 
existence of at least one supernatural 
deity. Evolution is thus no religious doc- 
trine and the establishment clause re- 
mains inviolate when schools mandate 
its teaching. 

2) It is impossible to teach all the 
different views that may be held on any 

point by different persons or groups. In 
any science it is appropriate to teach 
those views held by general consensus in 
the relevant competent scientific com- 
munity, always provided that the views 
can be put in manageable form for stu- 
dents, and that the open-ended character 
of science is stressed. 

3) There is no reason to hold that all 
theories properly described as scientific 
are predictive. A theory might well be 
oriented in one temporal direction for 
explanatory purposes, in this case the 
past, and still provide a scientific expla- 
nation in its domain. And if falsifiability 
were held to be the criterion for distin- 
guishing scientific from nonscientific 
theories, it would not be too hard to 
devise tests for such a theory. 

4) In any case, evolution can be con- 
sidered a complex fact rather than a 
theory (I). What is in dispute among 
scientists is not the existence of the fact, 
but the mechanism through which evolu- 
tion works. 

BARRY R. GROSS 
Department of Philosophy, 
York College, City University of 
New York, Jamaica, New York 11451 
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Same Name, Different Spelling 

The 23 January issue of Science con- 
tains an article by R. Jeffrey Smith 
(News and Comment, p. 364) discussing 
the illegal transfer of sophisticated tech- 
nology to the Eastern Bloc. On page 366 
the author describes the activities of a 
certain Bryan Williamson, who is re- 
ferred to as "a consulting engineer" 
"tlow with an electronics firm in En- 
gland." 

My name is Brian Williamson. Like 
the man in the article, I used to live in 
America and now live in England. I, 
also, am "a consulting engineer," and 
my company, Williamson Interface Ltd., 
is "an electronics firm in England." I 
earn my living consulting in the area of 
electrical and electronic engineering and 
have clients all over the world, especial- 
ly in the United States. . . . 

I know nothing of Bryan Williamson, 
and neither I nor any member of my firm 
has ever been engaged in the activities 
described in the article. . . . 

BRIAN WILLIAMSON 
Williamson Interface Ltd., 
Monksfield House, Maivern, 
Worcestershire, WR13 5BA, Englartd 
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Science Policy and Congress 
Some institutional innovations pay off. That is something to rejoice about, 

especially when they involve the performance of government in a public 
opinion climate that has made up its mind to be negative. 

The Technology Assessment Act of 1972, fathered by then-Repre- 
sentative Emilio Q. Daddario, called for the creation of a professionalized 
center for studying the potentialities and impacts of emerging technologies. 
The Office of Technology Assessment (OTA) was established as an arm of 
Congress, designed to provide new depth and expertise to the work of 
committees of the House and Senate in dealing with technological contro- 
versy and risk, and complementing the efforts of the Congressional Re- 
search Service and the General Accounting Office. 

Eight years later, OTA stands on its own feet as an effective and 
respected center of scientific and technological policy analysis. Its agenda is 
determined primarily by the questions put to it by committees and subcom- 
mittees charged with legislative responsibilities, although OTA has modest 
latitude to initiate studies under its own power. Quality control is seen to by 
a ten-member advisory council and an array of credentialed advisory 
panels, while a bipartisan congressional board of 12 members of the Senate 
and the House keeps OTA on target. 

The roster of advisory panels provides a glimpse of the range of OTA's 
homework for Congress. The panels number 47 and cover a mind-boggling 
spectrum. There are panels on Advanced High-Speed Aircraft, Radio 
Frequency Use, Space Technology, Electronic Funds Transfer, National 
Information Systems, Technology and Oceanography, Strategies for Medi- 
cal Technology, Population, Impacts of Applied Genetics, U.S. Industrial 
Competitiveness, MX Missile Basing, Soviet Energy, Nuclear Powerplant 
Standardization, and Energy from Biological Processes. All this produces 
an enviable knowledge base into which the responsible committees of 
Congress can dip when confronted with near-term and long-range problems 
of policy choice. Considering that the appropriation for OTA comes to 
eight-tenths of 1 percent of the congressional operating budget, it would 
seem a modest enough investment in legislative capacity building. 

A further point of interest is that there is no pretense that OTA is in 
business to make policy. This is a distinction better understood and 
practiced in Congress than in the Executive Branch, where presidential staff 
units come to believe that they are policy instruments of the President and 
behave accordingly. A very good reason for this difference is that Congress 
remains emphatically pluralistic and has nothing of the policy discipline that 
is so admired by the Executive Branch. An Office of Technology Assess- 
ment in Congress would not last long if it were to push a line of its own. 

For most of our constitutional history, the Presidency has had the 
advantage over Congress in depth of resources for policy research and 
initiative. More recently, the institutional capacities of Congress have 
become steadily more comparable. The striking modernization of the 
General Accounting Office, the solid performance of the Congressional 
Research Service, and the impressive outputs of the Congressional Budget 
Office and OTA are healthy signs for all who value the principle of 
separation of powers. Although there are critics of the growth of the 
legislative payroll, Congress is aware that guess and hunch make for flawed 
policy. 

Within the present decade we will observe the bicentennial of the 
Constitution, an occasion for some festivities, perhaps, but even more an 
occasion for examining the workings of our politicil technology in an age of 
danger and risk. Institutions in good working order reflect the better side of 
government.-WILLIAM D. CAREY 





rather than basic research is a pervasive 
theme. At least to this reader, the sec- 
tions on insect pest control, infectious 
and parasitic diseases, plant breeding, 
and earthquake forecasting were particu- 
larly interesting. These areas exhibit 
Chinese ingenuity and offer immediate 
promise for mutually rewarding collabo- 
rative research. The descriptions of 
mathematics and physics are more so- 
bering, reflecting the ravages of the Cul- 
tural Revolution. 

The broad overview this book pro- 
vides necessarily, yields its major defi- 
ciency. It does not convey a fine-grained 
sense of the research process in China: 
the heroic bureaucratic battles which 
younger, innovative individual scientists 
or research teams encounter to obtain 
the funds, manpower, and equipment to 
carry out research in a system that re- 
wards seniority and political reliability; 
the mundane but enormous constraints 
on research, such as unreliable electric 
supply, inadequate space, antiquated 
equipment, chronic shortage of neces- 
siuy supplies, and so on; the complicated 
patterns of interaction between research 
institutes and university departments, 
their supervisory bodies, and govern- 
ment consumers; the personal rivalries 
and animosities that inhibit cooperation 
and spark competition in each field; the 
political games and favoritism in govern- 
ment allocation of foreign travel and ex- 
ternal research opportunities, and the 
harmful effects of excessive secrecy. 
The book masterfully surveys science in 
China but does not greatly advance our 
understanding of the scientific craft or 
the sociology of science in the People's 
Republic. Now that CSCPRC has as- 
sessed the various disciplines in China, it 
would be well advised to sponsor studies 
on the various aspects of science policy 
in China. Without the intimate feel for 
how research projects are actually orga- 
nized and carried out, outside observers 
will only imperfectly be able to assess 
China's absorptive capacity, its ability to 
sustain scientific and technological ad- 
vance, or ways to enhance Sino-Ameri- 
can cooperation. 

Nonetheless, taken as a whole, Sci- 
ence in Contemporary China does illumi- 
nate the key issues. Prior to reading this 
volume I sensed that China faced consid- 
erable limitations in its ability to absorb 
foreign technology. The volume suggests 
that a highly differentiated analysis is 
appropriate. Much depends on the tech- 
nology in question. In certain areas, such 
as the biological sciences, medicine, and 
certain divisions of engineering, the 
Western impact seems likely to be swift 
and extensive. Advances in metallurgy 
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